Fertility decline in developing countries may have unexpected demographic consequences. Although lower fertility improves nutrition, health, and human capital investments for surviving children, little is known about the relationship between fertility outcomes and female-male offspring sex-ratios. Particularly in countries with a cultural preference for sons, like India and China, fertility decline may deteriorate the already imbalanced sex-ratios. We use the fertility histories of over 90,000 Indian women in the Second National Family and Health Survey to investigate the relationship between fertility choices and offspring sex-ratios in India. Both within-and between-family-size differences in offspring sex-ratios are examined. Our analysis reveals three main findings. First, within-family-size differences show that for our reference household (i.e. non-low-caste Hindus), parental education reduces anti-female bias in survival in large families (three or more children households) but plays no role in small families (one or two children households). While a higher standard of living worsens anti-female bias in survival in both large and small families, it does so to a greater extent in small families. Small families that own land also have lower offspring sex-ratios compared to landless households. Second, between-family-size differences indicate an 'intensification' effect, whereby small families have dramatically lower offspring sex-ratios than large families. The intensification effect is greatest for Sikh and non-low-caste Hindu households, followed by low-caste Hindu and Christian households, but does not exist for Muslims. Third, while maternal education and urban residence weaken the intensification effect, paternal education, a higher standard of living, and land ownership strengthen it. Our results suggest that fertility decline, together with economic growth, may worsen India's already imbalanced sex-ratios. Thus, much needed fertility control policies must be supplemented with programs that counter offspring sex-selection in favor of sons. Policies that seek to eradicate son preference by making daughters more economically attractive to parents as well as those that imbibe more gender-equal attitudes within individuals are critically needed as economic growth generates higher levels of education and wealth in India.
Introduction
During the past half century, India has experienced two striking demographic features. First, fertility has declined rapidly, as evidenced by the total fertility rate falling from 6.0 In this paper, we explore the relationship between fertility choices and offspring sex-ratios in India using fertility histories of over 90,000 women aged 15-49 years. Both within-and betweenfamily-size differences in offspring sex-ratios are examined by focusing on small and large families.
We define small families as those with one or two children whereas large families are those with three or more children. We find three interesting results. First, focusing on the reference household -i.e. Hindu households who are not members of a scheduled caste, scheduled tribe, or other backward caste -within-family-size differences show that parental education reduces anti-female bias in survival in large families but not in small families. While a higher standard of living worsens anti-female bias in survival in both large and small families, it does so to a greater extent in small families. Small families that own land also have lower offspring sex-ratios compared to landless households. Second, between-family-size differences indicate an 'intensification' effect, whereby small families have dramatically lower offspring sex-ratios than large families. The intensification effect is greatest for Sikh and non-low-caste Hindu households, followed by Christian and low-caste 1 The total fertility rate measures the number of children a woman would have during her reproductive years if in each five-year age interval from ages 15-49 she had the number of children that women of that age currently have in the population as a whole.
2 The US reference rate is around 0.95.
Hindu households, but does not exist for Muslims. Third, while maternal education and urban residence weaken the intensification effect, paternal education, a higher standard of living, and land ownership are found to strengthen it.
Our results suggest that the financial burden of daughters may not be the primary reason why parents discriminate against girls. There is ample evidence that inadequate economic returns to investments in daughters' education and health, as a result of lower female work participation rates, as well as excessive dowry payments lower the economic value of daughters relative to sons in India. However, a relaxation of economic constraints, which are brought about by wealth and to some extent parental education, should raise the relative value of daughters compared to sons.
Moreover, parents who choose to have small families will have fewer financial constraints in raising their children compared to those who have large families. Therefore, if sex-selection is driven primarily by economic constraints and a higher cost of raising daughters relative to sons, then parents with smaller families and especially those with education and greater wealth should face less incentives to discriminate against daughters. In this case, small families with educated parents and a higher standard of living should have more balanced offspring sex-ratios. Our results reveal that small families not only have lower female-male offspring sex-ratios -the intensification effect -but also that paternal education, a higher standard of living, and land ownership worsen antifemale bias in survival within small families. The preference for sons therefore appears to overpower the relaxation of economic constraints that may make daughters more attractive to parents.
The consequences of deteriorating sex-ratios in a country already experiencing a scarcity of women may be dire. Not only will more unwanted daughters be terminated, either before or after birth, but this may also result in social problems as more and more men remain unmarried. For example, Hudson & den Boer (2004) explain that a shortage of women for marriage may result in the majority of low-status men remaining unmarried or paying a bride price in order to obtain a wife. In India, the shortage of eligible women does not seem to have led to a general rise in their value and bargaining power both before and after marriage. A simple equilibrium argument would predict that the lack of women for marriage in the areas with the lowest sex-ratios would have been followed by a fall in dowries which, in turn, would induce parents to raise more girls. This does not seem to have happened. On the contrary, the severe lack of women in certain regions of India seems to have resulted in increased trade in "brides" between states, forced prostitution, and sexual abuse of women and children.
3
Important policy conclusions can be drawn from our results. It is essential that India's much needed family planning programs are accompanied by policies that seek to create more balanced sex-ratios. More widespread education and increased wealth -both changes that India's rapidly growing economy will generate -may not improve offspring sex-ratios in a country dominated by son preference and daughter aversion. On the contrary, our results suggest that increases in education and wealth may deteriorate India's already skewed offspring sex-ratios, especially as fertility begins to decline. Education and wealth may directly lower offspring sex-ratios by increasing households' access to pre-natal sex-selection technology. However, these factors may also lower offspring sexratios indirectly by inducing fertility decline.
Thus, policies that seek to eradicate son preference by making daughters more economically attractive to parents are critically needed. These may include education, health, and food subsidies to families with only daughters, free college education and reservation of well-paid public sector jobs for women, as well as strict enforcement of the minimum age at marriage for women and antidowry legislation. Policies that target wealthier parents are even more necessary since greater wealth not only induces fertility decline but also increases access to pre-natal sex-selection technologies.
Inculcating more gender-equal attitudes within individuals, either through education or the media, may play a role in diminishing son preference and daughter aversion. While family planning and lower fertility are critical for India's economic development, individuals' fundamental preference for sons must be acknowledged and addressed in order to avoid any unwanted consequences of fertility decline.
In the literature on imbalanced sex-ratios, few papers allow for fertility outcomes to influence 3 BBC World News, 5 April 2006.
anti-female bias in birth and survival, even though fertility choices can play a significant role in altering offspring sex-ratios. As discussed in Das Gupta & Bhat (1997) , fertility decline can have two potential effects on offspring sex-ratios -a 'parity' or an 'intensification' effect. Based on the observation that excess mortality of daughters in South Asia is concentrated among higher parities (Das Gupta 1987 , Muhuri & Preston 1991 , Pebley & Amin 1991 , the parity effect predicts that fertility decline will improve offspring sex-ratios in favor of daughters. However, studies in China and South Korea (Hull 1990 , Yi et al. 1993 show that anti-female bias in survival has intensified at each parity as fertility has declined. If the number of children desired by parents falls more rapidly than the number of sons they desire, female-male offspring sex-ratios will decline as fertility declines. Das Gupta & Bhat (1997) find that the intensification effect dominated the parity effect during the 1980s in India. Ding & Hesketh (2006) find that the one child policy in China introduced a sharp decline in the total birth rate and preferred family size while at the same time, the femalemale birth ratio deteriorated considerably. More recently, Ebenstein (2007) simulates a model and finds that a subsidy paid to Chinese families without a son will not only lower fertility but will also create more balanced sex-ratios.
Our paper builds on the existing literature by examining the relationship between fertility choices and offspring sex-ratios using a multinomial model of fertility and sex-selection. We examine both between-and within-family-size differences in offspring sex-ratios and focus on household characteristics, such as parental education, standard of living, land ownership, and sector of residence, that may influence both fertility and sex-selection. We incorporate several methodological innovations in this paper. First, in contrast to the vast majority of the previous work that has relied for various reasons on aggregated data, our analysis employs household level data to examine household decisions about offspring sex-selection. Second, we include offspring sex-selection in a more general setting of fertility outcomes. Rather than examine the relative preference for boys and girls, women's choice sets are expanded to include the option not to have any (more) children.
Embedding sex-selection into a broader fertility framework provides more precise empirical evi-dence for parental motivation. Third, in examining the relationship between fertility choices and offspring sex-ratios, we control for persistent mother-specific traits that may affect gender-specific mortality outcomes. Fourth, we allow for differences in the relationship between fertility choices and offspring sex-ratios by religion, caste, parental education, standard of living, land ownership, and sector of residence -all factors that may influence both fertility and sex-selection.
Even though we control for mother-specific unobservables which may affect both fertility choices as well as offspring sex-ratios, the possibility of reverse causation between the number of children parents have and the gender composition of those children still exists. 4 Although our coefficient
estimates cannot be interpreted as causal due to the possibility of reverse causation, our analysis does provide evidence of a robust positive correlation between family size and female-male offspring sex-ratios. Moreover, this correlation exists even though we control for persistent genetic and environmental factors that may result in correlations in mortality outcomes among daughters or sons of the same mother.
Using fertility histories of women in the Second National Family Health Survey (1998-99), Figure 4 shows offspring sex-ratios that vary considerably with the number of children a woman has. Using the full sample of women in our data, i.e. women with both complete and potentially incomplete families, one-child families have on average 848 daughters for every 1000 sons. 5 There is a considerable fall in this figure to 755 daughters per 1000 sons in two-child families and 818 daughters per 1000 sons in three-child families. The offspring sex-ratio increases as the number of children increase beyond three and is over 1000 for families with five or more children. The difference in offspring sex-ratios by family size is even more dramatic for women with complete families with one-, two-, and three-child families having an average of 638, 612, and 738 daughters per 1000 sons with the bias reversing for families with five or more children. This figure suggests that a massive fertility decline in India could have dire consequences for the birth and survival of daughters.
Figures 5 and 6 show differences in offspring sex-ratios and fertility by cohort for two groups of women. The first group consists of women who we define as having complete families -i.e.
sterilized women as well as those who do not desire any more children. Since one can argue that women who simply desire no more children may still have more children in the future, we also show offspring sex-ratios and fertility by cohort for only sterilized women, i.e. women who have definitely completed their fertility. Both groups show decreasing offspring sex-ratios and fertility by cohort.
Thus, younger women are not only choosing to have fewer children, they are also discriminating against daughters to a greater extent than older women. Together, Figures 1, 2 , 5, and 6 are indicative of an intensification effect and also suggest that a massive fertility decline in India may have dire consequences for the birth and survival of daughters.
The paper is organized as follows. Section 2 develops the empirical model and the assumptions behind the estimation procedure, describes the data, and finally discusses two important empirical issues. The results are presented in Section 3 and policy implications discussed in Section 4.
2 The estimation procedure, data, and empirical issues
The model and estimation
Although it cannot be ruled out that parents have at least some influence over their children's fertility decisions, especially in the context of the Indian joint family system, we treat women as the basic decision making unit in our analysis. Since we do not have information on unmarried women, we assume that only women who are currently or have at some point been married are able to have children. Given the moral sentiment pervasive throughout Indian society, this is probably not a gross misrepresentation of reality. Parents then have the choice between not having any children, or, conditional on having a child, engaging in sex-selection or not. The process in which this choice is made is likely to be complex and highly non-linear and we take a reduced-form approach by specifying the probabilities directly without deriving them from a utility-maximization framework.
In order to specify the empirical model, we assume that in every year after she has been married, i ∈ {1, . . . , I h }, a woman in our sample, h ∈ {1, . . . , H}, can either give birth to a boy, {b}, a girl, {g}, or not have any children at all, an outcome denoted by {n}. To account for the natural limit on fertility, the cut-off point I h is determined as the maximum of years she has been married at either the time of the survey or when she reached age 45. Letting c ∈ C = {b, g, n} stand for a particular fertility outcome, the number of boys, y b h , and girls y g h , a woman h has given birth to, as well as the number of years in which she has not had any children y n h then follows a multinomial distribution with probabilities
The probability vectors p h are assumed to be constant and determined by a vector of covariates, x h , and unobservable woman level random effects, η ch . This random effect specification models idiosyncratic differences in preferences or biological factors which cannot be accounted for by the covariates and which are not directly observable. We can then write the probability that a given woman h experiences a fertility outcome c ∈ C, conditional on η ch , as
As in Guimarães & Lindrooth (2007) we assume that the random elements exp(η ch ) follow independent gamma distributions Γ(ϕ ch , ϕ ch −1 ) where, for convenience of notation,
denotes the deterministic part of the probabilities. While this imposes a fairly rigid structure on the random effects exp(η ch ), in particular making their variances var(exp(η ch )) = ϕ ch −1 a function of the covariates, it has the desirable property that the products ϕ ch exp(η ch ) follow a gamma distribution with shape and scale parameters ϕ ch and 1, respectively. As a consequence, the probability vectors p h are stochastic and, as shown by Mosiman (1962) , have independent multivariate β-distributions
where p nh = 1 − p bh − p gh and Γ(•) stands for the gamma function.
The unconditional probability that a woman has given birth to y b h boys and y g h girls in the I h years since her wedding can then be written as
dp bh dp gh
where
h . Making use of a result by Mosiman (1962) , a closed form solution for equation 3 with probability vectors from equation 2 can be found,
where Γ(•) again represents the gamma function.
We can then write the likelihood function for our empirical model as
where ϕ ch = exp(x h β c ) as defined above.
Guimarães (2005) points out that the maximum likelihood function in equation 4 is equivalent to that of a fixed effects negative binomial count data model and that the estimation of the parameter vectorβ c is easily implemented. We therefore estimate a negative binomial count data model with mother-specific fixed effects to obtain the vector of coefficientsβ c . The coefficients are, however, not the object of interest in themselves. Rather, we would like to be able to find the probability that a woman with particular characteristics gives birth to a girl or a boy. Due to the stochastic specification of the probabilities (equation 1), the closest we can get to this is the expected probability vector E(p h ), that is the vector of probabilities for a typical woman with characteristic vector x h . From the properties of the multivariate β-distribution we know that,
and therefore the estimated probabilitiesp ch arê
Since the model allows for women not to have any children in a given year, the probability of observing the birth of a girl does not give enough information to make statements about sex-ratios or anti-female bias. It is, however, easy to calculate the estimated sex-ratios (SR) directly as a function of the individual characteristics of a woman.
Moreover, the functional form of the expected probabilities makes it easy to compare the sexratios of two typical women h and j with different characteristics vectors x h and x j , respectively.
From equation 6, it follows that the relative sex-ratio (RSR) can be calculated as
The relative sex-ratio represents an appropriate measure of differences in the anti-female bias of women with different characteristics. Comparing the probability that two women give birth to a girl alone, in contrast, is not sufficient due to the possibility that women do not have any children in a given year. A low probability of having a daughter could thus be due to anti-female bias (if the probability of having a son is high) or to a small family size (if a woman is likely not to have a child in a given year).
Data
The fertility histories as well as individual characteristics used in the empirical analysis were obtained from the Second National Family Health Survey (NFHS-2) conducted during 1998-99 in 26 states in India. In order to examine between-and within-family size differences, we include an indicator for families that have 1 or 2 children and interact this indicator with all the other covariates included in x h . The reference household therefore consists of Hindu families with 3 or more children, who do not belong to a scheduled caste, scheduled tribe, or other backward caste. Both parents in the household are uneducated and the household has a low standard of living. The household does not own any land and lives in the rural sector.
Empirical issues
Two empirical issues are worth discussing in the context of our model. The first is the inclusion of persistent mother-specific traits and the second relates to the sample of families that we choose to use for our analysis.
In estimating the relationship between fertility choices and offspring sex-ratios, we control for 7 The standard of living index (SLI) is calculated from 11 indicators -i.e. house type, toilet facilities, source of lighting, main fuel for cooking, source of drinking water, separate room for cooking, ownership of house, ownership of agricultural land, ownership of irrigated land, ownership of livestock, and ownership of durable goods. An index score ranging from 0-14, 15-24, and 25-67 constitute a low, medium, and high standard of living, respectively. persistent mother-specific traits, the absence of which may result in biased coefficients. Controlling for unobservable persistent mother-specific traits that may influence offspring sex-ratios allows for the fact that daughters or sons of the same mother may have correlated mortality risk because of shared genetic or environmental factors. For example, mothers infected with the Hepatitis-B virus (HBV) may be more likely to have sons than daughters (Drew et al. 1986 , Oster 2005 , resulting in skewed sex-ratios of women with this trait. Similarly, environmental factors -such as access to health clinics, medical facilities, clean water, and sanitation -may have gender-specific effects on mortality risk of children since parents may be more likely to discriminate against daughters if access to medical facilities is scarce (Oster 2007 ). That we find evidence of a systematic relationship between family size and offspring sex-ratios, even after controlling for persistent mother-specific unobservable characteristics suggests that the intensification effect exists despite genetic or environmental factors that may introduce gender-specific correlations in mortality risk.
In estimating the relationship between fertility outcomes and offspring sex-ratios, it may be more appropriate to focus solely on complete families and still better to restrict the sample to only those families where the mother has undergone sterilization. Even though the relationship between fertility and offspring sex-ratios may be biased in incomplete families, we use the full sample of fertility histories in order to conduct the present analysis. Our main reason for including both complete and potentially incomplete families in our analysis is to preserve a larger sample size which enables us to control for persistent mother-specific traits in our estimation, which is necessary in order to obtain meaningful results.
The second reason for using the full sample rather than only complete families is that at any given point in time, the population consists of both complete and incomplete families. Thus, the overall offspring sex-ratio of the population is always a combination of the offspring sex-ratio of complete and incomplete families. In this empirical analysis, we are ultimately interested in calculating relative sex-ratios as well as predicting future changes in offspring sex-ratios with fertility decline or economic growth among the overall population. Thus, the full sample is of relevance to this analysis rather than only complete families.
The third reason why we choose the full sample over complete families relates to the direction of bias of our coefficient estimates. It is important to understand how the inclusion of incomplete families in our sample may bias the estimated relationship between fertility outcomes and offspring sex-ratios since future children may substantially change the sex-ratio of a woman's offspring. For example, our finding that small families have worse offspring sex-ratios than large families -i.e. the intensification effect -may not hold if we restrict the sample to include only complete families. This is because women with incomplete families and especially those with only one child will most likely have more children in the future 8 . If daughters are more likely to survive at higher parities, then the offspring sex-ratios of these women may improve as they move from having one child to two children. In this case, we may find that small complete families have higher female-male offspring sex-ratios than small families in the full sample (i.e. both complete and incomplete families).
This suggests that an analysis that uses the full sample may either wrongly find an intensification effect or overestimate the intensification effect compared to an analysis that uses only complete families. Even though restricting our analysis to complete families may provide a more realistic relationship between family size and offspring sex-ratios, we argue that using the full sample of women most likely underestimates the intensification effect. As shown in Figure 4 , women with complete families have worse female-male offspring sex-ratios than the full sample at every parity until the sixth child. Moreover, the largest difference occurs for women with one or two children.
This observation suggests that complete families may have a stronger intensification effect than the full sample, in which case our estimated relationship between family size and offspring sex-ratios using the full sample may be biased downwards, and our results most likely provide a lower limit for the intensification effect.
Given the need for a larger sample to include persistent mother-specific unobservable characteristics, that we are interested in predicting future offspring sex-ratios in the overall population, and the likelihood that using the full sample underestimates the relationship between fertility choices 8 The average number of children per woman in our sample is 2.6.
and offspring sex-ratios, we use the full sample of women, which includes both complete and potentially incomplete families, rather than restrict the sample to only those women who have completed their fertility histories.
Results
Using the coefficient estimates of the model, we first calculate offspring sex-ratios among our two main groups -large families or households with 3 or more children and small families or households with 1 or 2 children. Among households with the reference group characteristics -i.e. Hindu, nonlow-caste, uneducated parents, low standard of living, landless, and rural -we find that families with 3 or more children have 963 daughters per 1000 sons whereas families with 1 or 2 children have 823 daughters per 1000 sons. While offspring sex-ratios in both groups reveal anti-female bias in birth and survival, smaller families have worse offspring sex-ratios.
Within-Family-Size Differences in Offspring Sex-Ratios
We examine within-family-size differences by calculating relative offspring sex-ratios within large and small households separately, which we present in Tables 2 and 3 . For each household size, we calculate offspring sex-ratios of the reference household relative to households with a given characteristic (and all other characteristics of the reference household).
9 Table 2 provides relative sex-ratios for four social groups relative to our reference group -i.e.
non-low-caste Hindus -in large and small families. Offspring sex-ratios in large families are about 4% lower in Muslim than in non-low-caste Hindu households. However, in small families, Muslims have offspring sex-ratios that are 19% higher than non-low-caste Hindus. This suggests that with respect to fertility decline, offspring sex-ratios among Muslims may not exhibit anti-female bias as 9 For example, the offspring sex-ratio of large Muslim relative to large non-low-caste Hindu families with the reference group characteristics (presented in Table 2 (row 1, column 1)) is given by exp(β[muslim * f emale])/exp(β[muslim * male]), whereβ[c] represents the coefficient estimate of characteristic c. Similarly, exp(β[small * educatedmother * f emale])/exp(β[small * educatedmother * male]) gives the offspring sex-ratio of small families with educated mothers (and all other reference group characteristics) relative to small families with uneducated mothers (and all other the reference group characteristics) for non-low-caste Hindus (row 1, column 2 of Table 3 ). more parents choose to have one or two children rather than three or more children. Among large families, Christians and Sikhs have similar offspring sex-ratios to non-low-caste Hindus. However, in small families, Christians and Sikhs have offspring sex-ratios that are 10% higher and 18% lower than non-low-caste Hindus, respectively. Low-caste Hindus -that is those who belong to a scheduled caste, a scheduled tribe, or other backward caste -have offpsring sex-ratios that are 3% lower than non-low-caste Hindus in large families. On the other hand, low-caste Hindus have 7% higher offspring sex-ratios than non-low-caste Hindus in small families.
These results reveal that among families with one or two children, Sikhs have the worst offspring sex-ratios, followed by non-low-caste Hindus and low-caste Hindus. Small Muslim families have offspring sex-ratios that are most favorable to daughters, followed by small Christian families. Even though skewed sex-ratios among the Sikh community in the northwest Indian states of Punjab and Haryana is well established in the literature (Das Gupta 1987), this community comprises only a small proportion of the Indian population -both large and small Sikh families represent 2.3% of our sample whereas small Sikh families are 1.1% of the full sample. What is more worrying is that small non-low-caste and low-caste Hindu families have among the lowest offspring sex-ratios in India. These groups constitute the majority of the population. Both large and small Hindu families who do not belong to a low-caste constitute 30% of our sample whereas those who belong to a low-caste represent 48% of the sample. Even though small Hindu non-low-caste and low-caste families constitute only 14% and 18% of our sample, these numbers are expected to increase as more families choose to have one or two children. Thus, fertility decline in India will likely worsen the already skewed offspring sex-ratios in the country. Table 3 presents relative sex-ratios for large and small families within these five social groups by parental education, standard of living, land ownership, and sector of residence.
Among non-low-caste Hindus (columns (1) and (2)), parental education increases daughters' survival chances relative to sons in large families. In these families, offspring sex-ratios are approximately 5% and 4% higher if the mother and father are educated, respectively. However, in small families, neither an educated mother nor father improves the survival chances of daughters compared to families with uneducated parents. Compared to families with a low standard of living, those with a medium or high standard of living have offspring sex-ratios that are 2% and 8% lower in large and small families, respectively. While land ownership does not change the relative survival chances of daughters in large families, landed households with small families have 5% lower offspring sex-ratios compared to landless households. Finally, within this social group there do not appear to be significant differences in offspring sex-ratios by sector of residence.
Among low-caste Hindus (columns (3) and (4)), maternal education and urban residence improve daughters' relative survival chances in small families whereas a higher standard of living deteriorates offspring sex-ratios in large families.
Among Muslims (columns (5) and (6)), a higher standard of living, land ownership, and urban residence hurt daughters' survival chances relative to sons in large families. However, in small families, parental education, a higher standard of living, land ownership, and urban residence, all increase offspring sex-ratios substantially compared to families with uneducated parents, a low standard of living, no land, and those who reside in the rural sector, respectively. Among small families, maternal education and urban residence improve daughters relative survival chances the most. That education and wealth decrease female disadvantage in survival among small Muslim families is consistent with the hypothesis that gender differences in survival are constraint-rather than preference-driven. One should expect to see offspring sex-ratios rise as not only family size decreases but also as parental education and wealth relax financial constraints in raising daughters.
Thus, for Muslims in India, anti-female disadvantage in survival appears to be driven mostly by financial constraints.
For Christians (columns (7) and (8)), maternal education increases daughters' survival chances relative to sons in both large and small families, though paternal education does so only in large families. A higher standard of living and land ownership do not change offspring sex-ratios in large or small families while urban daughters have higher relative survival chances than their rural counterparts in small families. Like small Muslim families, in small Christian families maternal education and urban residence have the largest impact on the survival of daughters.
In Sikh households (columns (9) and (10)), the survival of daughters in large families is not influenced by parental education, a higher standard of living, land ownership, or sector of residence.
In small families, all these factors worsen the survival chances of daughters relative to sons. Small families with maternal education and those who live in urban areas have offspring sex-ratios that are 17% and 16% lower than those without maternal education and those who live in rural areas, respectively. Small Sikh families with paternal education, land, and a higher standard of living have offspring sex-ratios that are 21%, 23%, and 25% lower than their those without paternal education, those who are landless, and those with a low standard of living, respectively.
Within-family-size differences in offspring sex-ratios show that parental education, a higher standard of living, land ownership, and urban residence increase the survival chances of daughters relative to sons for some groups and decrease these chances for other groups. While education, wealth, and urban residence are generally expected to diminish son preference by generating more gender-equal and modern ideas and beliefs and by relaxing the financial constraints associated with raising daughters, our results show that these factors may not always work in this way. For some groups, parental education and wealth improve daughters' relative survival chances -for example, maternal education for low-caste Hindus with small families or a higher standard of living for Muslims with small families. In other groups, these factors have no influence on daughters' survival chances relative to sons, such as parental education in non-low-caste small Hindu families.
What is dangerous to the future survival of girls, however, is that parental education and especially wealth increase female disadvantage in survival in several groups -for example, both maternal and paternal education in small Sikh families and a higher standard of living in small and large non-low-caste Hindu families, large Muslim families, small Sikh families, and large low-caste Hindu families. For these households, which constitute a large proportion of India's population, parental education and wealth appear to either intensify son preference or make it easier for parents to engage in (pre-natal) sex-selection, or both.
Between-Family-Size Differences in Offspring Sex-Ratios
In order to examine between-family-size differences, we calculate offspring sex-ratios of large relative to small families.
10 Table 4 presents these relative sex-ratios and their respective chi-square test statistics and significance levels in parentheses.
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The first row of Table 4 presents the sex-ratio of large relative to small families for households in the reference group -i.e. those with uneducated parents, a low standard of living, no land, and rural residence -for non-low-caste Hindus (column 1), low-caste Hindus (column (2)), Muslims (column 3), Christians (column 4), and Sikhs (column 5). Row 1 of Table 4 shows that families with 1 or 2 children have dramatically lower offspring sex-ratios compared to those with 3 or more children for all groups except Muslims. This result provides evidence of an intensification effecti.e. rather than discriminate more against daughters at higher parities, anti-female bias in birth and survival exists at even lower parities when families choose to have fewer children.
For households with the reference group characteristics, the intensification effect is greatest for Sikhs, where large families have offspring sex-ratios that are 49% higher than in small families.
Non-low-caste Hindu households also have a large intensification effect, with large families having 22% higher offspring sex-ratios than small ones. Low-caste Hindus and Christians have smaller intensification effects, with 13% and 11% higher offspring sex-ratios in large compared to small families, respectively. Thus, daughters face a survival disadvantage in small relative to large families in four of our five social groups.
10 For example, the offspring sex-ratio of small relative to large Hindu families who do not belong to a lowcaste and all other reference group characteristics is calculated as exp(β[small * f emale])/exp(β[small * male]), whereβ[c] represents the coefficient estimate of characteristic c. The reciprocal of this gives the offspring sexratio of large relative to small Hindu families, presented in Table 4 (row 1, column 1). Similarly, the reciprocal of exp(β[small * Sikh * f emale] +β[small * urban * f emale] +β[small * f emale])/exp(β[small * Sikh * male] +β[small * urban * male] +β[small * male]) provides the offspring sex-ratio of large relative to small Sikh families who live in urban areas but have all other reference group characteristics (row 6, column 5 of Table 4 ).
11 For each relative sex-ratio, we conduct a chi-square test to test whether the relative sex-ratio is equal to 1 under the null hypothesis and not equal to 1 under the alternate hypothesis. Critical chi-square values with 1 degree of freedom are 6.63, 3.84, and 2.71 at the 1%, 5%, and 10% levels of significance, respectively. Rows 2-6 of Table 4 present offspring sex-ratios of large relative to small families within these 5 groups for households with various socio-economic characteristics. For example, the figure in row 2 and column 1 presents the offspring sex-ratio of large relative to small families in non-lowcaste Hindu households with all the reference group characteristics except that the mother in the household is educated.
Compared to the reference household (row 1), two characteristics lower the offspring sex-ratio of large relative to small families -i.e. maternal education and urban residence -but only for Hindus (both non-low-caste and low-caste) and Sikhs. Educated mothers have offspring sex-ratios that are approximately 46%, 19%, and 11% higher in large than in small families for Sikhs, non-low-caste Hindus, and low-caste Hindus, respectively. Intensification effects are similar for urban households, that have offspring sex-ratios which are 45%, 19%, and 11% higher in large than in small families for Sikhs, non-low-caste Hindus, and low-caste Hindus, respectively. Thus, daughters with educated mothers and those in urban areas continue to face a survival disadvantage in small relative to large families. However, this relative disadvantage is slightly lower than that faced by daughters with uneducated mothers and those in rural areas. Factors that strengthen the intensification effect compared to the reference household are paternal education, a medium or high standard of living, and land ownership. Educated fathers have offspring sex-ratios that are approximately 55%, 26%, 18%, and 15% higher in large than in small families for Sikhs, non-low-caste Hindus, low-caste Hindus, and Christians respectively. Intensification effects are stronger for households with a medium or high standard of living -offspring sex-ratios are 62%, 32%, 23%, and 11% higher in large than in small families for Sikhs, non-low-caste Hindus, low-caste Hindus, and Christians respectively. Land ownership also strengthens the intensification effect for these groups. Sikhs, non-low-caste Hindus, low-caste Hindus, and Christians have respectively 58%, 29%, 20%, and 17% higher offspring sex-ratios in large than in small families if they own land. These results indicate that the survival disadvantage faced by daughters in small relative to large families is higher for those with educated fathers and greater wealth.
Even though Muslim households with the reference group characteristics do not exhibit an intensification effect, Muslims with a medium or high standard of living and those who own land have offspring sex-ratios that are 11% and 8% higher in large than in small families, respectively.
These results support the within-family-size analysis for Muslims and again suggest that for this social group anti-female disadvantage in survival is driven mostly by financial constraints.
These results show that daughters' survival chances relative to sons are much lower in families with only 1 or 2 children compared to those with 3 or more children, providing evidence of an intensification effect. While maternal education and urban residence slightly improve the relative survival disadvantage that daughters face in small compared to large families, factors that capture a household's wealth -namely, paternal education, a higher standard of living, and land ownership -intensify the anti-female disadvantage in survival in small relative to large families.
Conclusion
Our within-family-size results reveal that regardless of fertility decline, economic growth in India may worsen offspring sex-ratios mostly as a result of the increase in wealth that it is likely to generate. Between-family-size results indicate that fertility decline may severely deteriorate offspring sex-ratios due to an intensification effect that exists for the majority of households in India.
While maternal education and urban residence slightly weaken the intensification effect, paternal education, a higher standard of living, and land ownership all strengthen it.
In order to predict how future changes in family size, parental education, wealth, and urbanization may change female-male offspring sex-ratios in India, we calculate changes in the deficit of daughters as the proportion of households with a small family, maternal and paternal education, a medium or higher standard of living, and urban residence increase.
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In Table 5 , Panel A, we first provide the overall predicted offspring sex-ratio in our sample (row 1 of Panel A). We calculate the overall offspring sex-ratio of the population as a weighted average of the offspring sex-ratio of households with different characteristics.
13 We find that the overall predicted offspring sex-ratio is approximately 885 daughters per 1000 sons in India, which is very close to the estimate from the 2001 Census of India of 891 daughters per 1000 sons for evermarried women of all ages. Using the total number of surviving sons in the 2001 Census (roughly 385 million), we calculate the number of missing daughters compared to the case of equality -i.e. 1000 daughters surviving per 1000 sons. We find that the daughter deficit is approximately 44 million. We then allow the proportion of households with small families to increase by 5% and the proportion of large families to decrease by 5% (row 2 of Panel A) and find that this change will result in an additional deficit of 3.7 million daughters. Similarly, a 10%, 15%, 20%, and 25%
increase in the proportion of small families will result in an additional deficit of 7.4, 11.2, 14.9, and 18.6 million daughters, respectively.
We conduct a similar exercise for increases in the proportion of households with maternal education in Panel B of Table 5 . Even though our within-and between-family size differences indicate that maternal education increases daughters' survival chances relative to sons, we find that a 5%, 10%, 15%, 20%, and 25% increase in the proportion of households with educated mothers will increase the current deficit of daughters by 0.02, 0.04, 0.07, 0.09, and 0.1 million, respectively.
Since female education is a significant factor in inducing fertility decline, a disproportionately high number of small (large) family households also have educated (uneducated) mothers. Among all households in our sample, 28% have small families and educated mothers and 17% have small families and uneducated mothers. On the other hand, 21% have large families and educated mothers whereas 33% have large families and uneducated mothers. Therefore, an exercise that increases the proportion of households with educated mothers also increases the proportion of small family households. That the overall effect of an increase in maternal education is to worsen daughters'
13 each of the five broad social groups -i.e. non-low-caste Hindu, Muslim, Christian, Sikh, and low-caste Hindu families -are divided into large and small families, resulting in 10 groups. In addition, there are 32 combinations of the five household characteristics that we control for in our estimation -namely, maternal education, paternal education, a medium or high standard of living, land ownership, and urban residence. Thus, we have a total of 320 groups of households, for which we estimate offspring sex-ratios using the coefficients of our empirical analysis. We also calculate the proportion of each of these 320 groups in the overall population and use these as weights to find the overall predicted offspring sex-ratio in the population.
survival chances relative to sons indicates that the indirect adverse effect of female education on offspring sex-ratios (via fertility decline) dominates any direct survival advantage that daughters face relative to sons with educated mothers.
In Panels C, D, and E of Table 5 we conduct a similar analysis for paternal education, a medium or high standard of living, and urban residence, respectively. The deficit of daughters decreases in two cases -as the proportion of households with paternal education increases as well as the proportion of urban households increases. However, as the proportion of households with a medium or high standard of living increases while the proportion of households with a low standard of living falls, the deficit of girls increases substantially. While these 3 factors are also drivers of fertility decline, they are not as significant in decreasing family size as is female education. Therefore, the direct effect of changes in these factors on offspring sex-ratios appear to dominate their indirect effect (via fertility decline). Thus, paternal education and urban residence increase daughters' survival chances relative to sons, which is consistent with our within-family-size results for most social groups. On the other hand, a medium or high standard of living decreases daughters' survival chances relative to sons, which also supports our within-family-size results.
Even though increasing levels of paternal education and urbanization may create more balanced offspring sex-ratios in India, maternal education, increased wealth, and especially fertility decline may counter any improvement in anti-female survival disadvantage and even worsen the country's already skewed sex-ratios. The deterioration in offspring sex-ratios that may occur as India's economy develops and fertility declines suggests an urgent need for policies that attempt to lower son preference. While economic growth and the changes it will bring about -such as higher levels of education and wealth -are much needed to improve human development levels in India, these changes can be detrimental to the survival of females. Moreover, even though policies that control fertility are of utmost importance to curb India's spiraling population, fertility decline may dramatically deteriorate offspring sex-ratios in the country. Thus, policies that target son preference and the economic returns to raising daughters and sons are essential in order to restore more balanced sex-ratios in India. Such policies need to make daughters more economically attractive to parents by providing education, health, and food subsidies to families with only daughters.
Provision of free education to girls, not only in school but also in college as well as reserving skilled jobs for women may help raise the economic return to investing in daughters relative to sons.
Further, strict enforcement of the minimum age at marriage for women and anti-dowry legislation may make daughters a more attractive option for parents. . In addition to all the households characteristics listed in Table 1 , interactions of the indicator for small families with all other household characteristics are also included. 
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